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ABSTRACT : 

PROBLEM TO BE SOLVED: To improve extraction accuracy of 
an effective channel 
width in a drain current method. 

SOLUTION: A transistor having the wide channel width as 



6/17/04, EAST Version: 2.0.0.29 



a reference and a 

transistor having the narrow channel width as the 
extracting object for the 

effective channel width are prepared (step ST1.1). From 
the mask- channel width 

and the characteristic curve of the conductance plane 
between a source and a 

drain, the imaginary point where the change of the 
conductance between the 

source and the drain is estimated as approximately 0 even 
if gate over -drive is 

finely changed, is extracted. The value of the function F , 
which is determined 

by the difference between the rate of the conductance 
change in the coordinates 

of the imaginary point and the product obtained by 
multiplying the conductance 

per unit width by the changing rate of the mask-channel 
width, is computed. 

(step ST1.6). From the shifting amount fcdelta; , where the 
standard deviation 

of the function F obtained in a step ST 1 . 7 becomes 
minimum, the true threshold 

of the transistor having the narrow channel width is 
determined (step ST 1.10). 
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ABSTRACTED- PUB- 


-NO: JP2000068508A 





BASIC -ABSTRACT: 

NOVELTY - Characteristics curve on the relation of mask 
channel width of 

insulated gate transistors is drawn, keeping gate overdrive 
of both transistor 

to be equal. Curve inclination corresponding to change in 
gate overdrive is 

determined and exact threshold voltage is computed. 
Difference in mask and 

effective channel widths is computed based on the exact 
threshold voltage. 

DETAILED DESCRIPTION - The difference in threshold voltage 
of a pair of 

insulated gate type transistors having different mask 
channe 1 wi dth is 

determined. The gate overdrive of each transistor is 
calculated based on the 

threshold voltage difference and gate voltage of 
transistor. INDEPENDENT 

CLAIMS are also included for the following: effective 
channel width determining 

apparatus; program product for determining effective 
channel width 
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USE - Insulated gate type transistor. 

ADVANTAGE - Effective channel width can be determined 
accurately and hence 

manufacturing period of insulated gate type transistor is 
reduced . DESCRIPTION 

OF DRAWING (S) - The figure shows conceptual diagram, of 
channel width 
calculation apparatus. 

ABSTRACTED -PUB --NO: US 6169415B 

EQUIVALENT -ABSTRACTS : 

NOVELTY - Characteristics curve on the relation of mask 
channel width of 

insulated gate transistors is drawn, keeping gate overdrive 
of both transistor 

to be equal. Curve inclination corresponding to change in 
gate overdrive is 

determined and exact threshold voltage is computed. 
Difference in mask and 

effective channel widths is computed based on the exact 
threshold voltage. 

DETAILED DESCRIPTION ~ The difference in threshold voltage 
of a pair of 

insulated gate type transistors having different mask 
channel width i s 

determined. The gate overdrive of each transistor is 
calculated based on the 

threshold voltage difference and gate voltage of 
transistor. INDEPENDENT 

CLAIMS are also included for the following: effective 
channel width determining 

apparatus; program product for determining effective 
channel width 

USE - Insulated gate type transistor, 

ADVANTAGE - Effective channel width can be determined 
accurately and hence 

manufacturing period of insulated gate type transistor is 
reduced . DESCRIPTION 
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OF DRAWING (S) - The figure shows conceptual diagram of 
channel width 
calculation apparatus. 

US 6373274B 

NOVELTY - Characteristics curve on the relation of mask 
channel width of 

insulated gate transistors is drawn, keeping gate overdrive 
of both transistor 

to be equal. Curve inclination corresponding to change in 
gate overdrive is 

determined and exact threshold voltage is computed. 
Difference in mask and 

effective channel widths is computed based on the exact 
threshold voltage, 

DETAILED DESCRIPTION - The difference in threshold voltage 
of a pair of 

insulated gate type transistors having different mask 
channel width is 

determined. The gate overdrive of each transistor is 
calculated based on the 

threshold voltage difference and gate voltage of 
transistor . INDEPENDENT 

CLAIMS are also included for the following: effective 
channel width determining 

apparatus; program product for determining effective 
channel width 

USE -- Insulated gate type transistor. 

ADVANTAGE - Effective channel width can be determined 
accurately and hence 

manufacturing period of insulated gate type transistor is 
reduced . DESCRIPTION 

OF DRAWING (S) - The figure shows conceptual diagram of 
channel width 
calculation apparatus, 

US20020127749A 

NOVELTY Characteristics curve on the relation of mask 
channel width of 
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insulated gate transistors is drawn, keeping gate overdrive 
of both transistor 

to be equal. Curve inclination corresponding to change in 
gate overdrive is 

determined and exact threshold voltage is computed. 
Difference in mask and 

effective channel widths is computed based on the exact 
threshold voltage. 

DETAILED DESCRIPTION - The difference in threshold voltage 
of a pair of 

insulated gate type transistors having different mask 
channel width is 

determined. The gate overdrive of each transistor is 
calculated based on the 

threshold voltage difference and gate voltage of 
transistor. INDEPENDENT 

CLAIMS are also included, for the following: effective 
channel width determining 

apparatus; program product for determining effective, 
channel width 

USE - Insulated gate type transistor. 

ADVANTAGE - Effective channel width can be determined 
accurately and hence 

manufacturing period of insulated gate type transistor is 
reduced. DESCRIPTION 

OF DRAWING (S) - The figure shows conceptual diagram of 
channel width 
calculation apparatus. 
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m. iuiaKi^2*>^4<oit£fi^. 
[ff^i4] miZTv7 (e) ii.memi&x 20 me] 

h (a. v.,,:) 

P(#. V tfI )-R«*(*. Y^)- h , (< f ' ' ^ <*■ W 

-R#(i. VgtIi ) 



R**«fflHBlS4i6:^HfLT^^n5YWM-«)fflx 
R*liflt22<BgU&©Y&«i N 



xfm2y-b*-rt-v?4 7(rm'b%mzftL. mi* 
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9 10 

ffi&f&iimr- m h 9 y?x*am$.m&t<o& 
dw # nmMBm&oxim. 

-fy^i AttV rtii Col^T<DiPB»^ 

vm2 y- h^-A- K^>f 70m'b%wzm^ mm* 

F(«. V ttIj )=dW»(i. Vgtfi ) + -— -J=— -d^ (J. V^) 



-DW # (5. V^j) 

iOE^iiaiiy- ha Yy y i>x9<o9mfmt<om, 

h«ifT|Bi&|ft<i!>At|gBfStx 
DW # ttfi&f2<EBjfc©Xg«U 

mi 2wmm»y-vm.vyy i Jx^aymmmii immi 9] mfexx-yr urn. Buia^-h* 

7] mfiLXx yT (e ) {±, mBXT-'vT ffi*>£>. mm-?x?1-v*Jimt$mj-v*>l>mt<7)£ 

(b). ( c ). (d) £&hhm3&\&iiV&2<?> *ftfetz>zt*:mit-f&. m^mi m^mscmi 

m£tvm&&2(rm£m£YMizt->titZ(?). mm xtcymmmum. 

m2y~hyt-^-vy^ytmsm2ffm^mtc^m im$m20] ~?xn-v*fUffi7)?>-W5.mzm%& 

m^timtii&vmmr. rnmm2y-h*-^-v &%<th2^coimy-hmhyyi;x? 

y J 7-<QJ^nmz&^XJ^cmRt% 40 Igfc. 

gg&ssi comzmz**). ^m&zmKrmgmtzm mm2mtmy-hmhyyisx?cr>v\s4 ywsm 

~i^Tms&2imy-hmhy>i;x?commw±(?) &£y-hni±is£vv-x ■ km y^mfcz^tx 

imi ism<^my~hmhyy^^^mmm m$mit>>e>m$mi ^d-h^-m^^ssm^tix 

m. ^m-y-vrnvyy^x^ffymmmmim^x 

imm. 1 8 1 mmxT »/ r ( e > -m, mwma mrnmy- \>mhy yvxtnmiy-* */ni£*ftg 

w&mco*tpt>. mm&eomnza^x. mmm2 thTBt. 

0>m.mt^%.mizmi>£<miLx^&&8&mmf mss^n-^^m^mm^awrthxmt zm 
m&zm£?z>XTyTi$tszbimibi-&. m tmy-vmvyyvxfvwk-m. 

^mi7mmff>imy-hmbyy^x^(omMm^sQ im%m2i] vx?***/Mw>*a«EvifciMr4 



1 1 

'J>-%<ti>2icr>tm'y-hmhyyi'X?ff)o*>^ IT 

s^x^^^)v^<r>jK\y)j<m i tmy-hmh yy 

<m^U(r>m2w»y- hm hyyi;x?\zmthm. 
zmtthit&y- vrnv? y-jxfnwsmmmx 
*>->x. 

mm, i tmy- hm h yy vx? \zmthwmm: 



10 



msm i my- hmhyyvxtoy- vn&tm^ 
LfcrntEss i mty- hm h yy =jx9comsmm& 

b OUSrm 1 y- h*->*- hyJ ft bbl> 

£m£%i&*vm2imy-hmhy>isx??>y- 
vm&timMi<rm£.mt0m.*m2y--h*-><- 
h?4fb%mL. mB^x^^^mzxm. y- 

x- hU4>fflcoa>y??yx£Ymb~f&X - Y¥ 
ffitfc v ^TmiBS 1 XX/m 2im7- hm hyy'Jx 

?<Dtm?x?+**)imt mmv-x - HWy») 
nyytfyxbcmm^-mmmfrb. i-mnsi 
a 2 y- h h =y a fwwsM&&t t 

ttttLTSSi5,«£fcfc»t£ X£titf>fit>J:tfYSgS<7) 
ffl£*ft^*iSIS2:fcJ:tfm3<Dai5£ffifcU Mtffcwiia 

m&izmz mmmmz zm& tx mm 
0tet&4oimmt-t&mii&&b . 
mg&2frt>m4(?Mg.m(o#frt>. wmbi&*vm* 

P(i. v gtIi )=dw**(*. v^) 
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1 2 

(om.m(D^^bmsem4<m^Mb comzmem 3 

4<7m5m£3&>. 3t#>t>tvfii%sm2frt>m40m£. 
mizKfffi-hffl^minmmz&fet&tmz. m 
mm%& i c?mg.mizm~i^xams2imy-hm 
h y y=jx 9<n%<m&w£*m£t&mmm&& 

&b. 

m!M<mmw£iz&^xmivx? *>imbm 

9ri"r*)Vmb<r>g.*®&ti>*h**>V-rxi-4 y^fr 

lemb zmthmy- hmh yyvxvmmm 
mm.. 

imm2 2 1 matM&ffli. msmmz. m 

EX - Y¥BS£fcW£\ fflB^l y-h*-rt-hy4 
f#m i cottofc ^ t huIE® i ifcgy- hS b ^ y =Jx 
fliZi^XH-TLtztih&Knyiib. S£S2 

K5>f y^laSS 1 £fcmrf2S2»By- 
hm hyy^x^iz-o^X^-l t>itf>%2<r)&t SrSS 

leiwissi^fflv^TiSffl-rs^t^iNfSt^, mm. 
2 imicDffl£y-hmhyyisx?<?ffi&mti&m. 
[it*JS2 3 ] mamwm^mt. buiesb 1 *j 

XV^y-ht-X-hyJfcrM'l^itlzftL. mf 
S«fcBi)Em3<0^ffi<Oiri^-fb^* { ^L.<=3:-5t§ 

] 



20 



f (J. V 



gtfj) 



-DW* ( 3 , 



• d 



v «m> 



v^itmfum i v- v a f. 

75 < All V^jfclolxT© 



«2 2^ao^y-hah7y^^co^esfii^ 

a. 



•«ieS2o«i£fi<7)i?ie^^i:Brriem4oit£fflfc<7)B5 
vmt8&%t82fr^4<7ymim. 



(8) ^2000-68508 
13 14 
f 2 u. V^ Wi ) 



1 l0, v gtli' 

y 7 Ali V gtf j»Col%T© 1 wsaa-, 

g. col(iiE®il^m2*^m4<7)it^<lSr. 
[ft#Jl2 5 ] H5EKfimfE^*g{±. fufBS& 1 fc [IS 1 1 ] 

** f (a. v^..) 



G B **«s?iB«fttiiii«twfi,r»^n*Yiafrwffl, 

«2 2lElfr9jeiiy-bSh ^yxX^co^ttSW^ ES(cl0ffim3<oitSfi«Haf^^dh&^L<^4 1 # 

s. ^raieffia : 5:m2*^s4^o«sfi^. 
im#m2 6 1 i5ieKfimff^s*aj±. nis* i a its 1 2 1 

1 1 hMh^yvx* (owmmEEtnm. 



(9) 

1 5 

z mm? zmt?- hmt? > i'xfam&mmw.x' 
fifes* i my- hmh yy ^x^m-ttmsm 

fnem i urn?- hmvy> vxtoy- vn&t sub 
^ix^mmnmy-hmhyy^x^msmmm io 
Etnmm i y-h*-x- ^fc^-rs t 

i> t#JEgS2tftgy- «h5yy'x^ cr>y- hM&b 
#JlE35 1 <^(t«€ t <OH5-|g 2 ^- >f r 

Zb%mUcb*£. iiie^x^^MiSOCttk y 

^Mtfcv^TfM i axx/m 2tmy- h y y-j 

<r>i yy? 9 yx t <vm®*:*-m i o«tt[flit8a>£> . 
#jie!& usj:vm2y- h *-a- h ^ y *»M6fc 

fjiem2co}fisfic7)4'*^, «a*2y-h^-A-K 

7>f Xlfttt DfffE^OftSEffifcfltoSffiS: Y» 
11352 <^§E5£ffifc «S«^^2<7)^ttftta^« 

ft. ^^,futaami<0«tgffl$:liflB^2^y-b 30 

mby y isx9<?>xnmmmzv^&mmwm%=t 
mm. 

tlx. B^3coffi£mz2feUcmi>>t>me&2(r> 40 

mm2 7m^coimy-hmhyy^x^(mmm 
us. 

OWWEJSV^T. l?lE^3^«^tt^2<gLfcffl*>/ofj 
S^20«^ffi«r5lv^^^ixSttA«-««(cet J: < 
flat** fc #<om <9«£5£fi£8a&8 i <rmmt^ 

iztimt-t^ mrn2 8sfficr>imy-hmh 
yvisxfmmmm.. 



^2000-68508 
1 6 

li. filBy-h3r-A-Kv>f^0V<^fi^ot§t= 
«nBH3 2 fg U^6fl|f£S2 Ottgtt* 

**/\^tcr>£z&g.-fz>ztzmit-fi. mm2 
i *^ii««2 9«od -hm^-rti^miztmm^y 
- tm h y yfxmmmm&w. 
imm3 1 1 •?x?***)vw&>x-ips.wz'mh 
t^itixx/^imy-mhyy'jx^codh. im 
-?x?+* ^xm^^u^m^ i imy- vmhy 
yitxwzm&w&zw&t Lxmi***>vwm 
^om5&2imy- hMh y yvxtizmthwtt 
zmmtzmy- vmv ^y^x^m^mmmx- 
h->x. 

mm i &»y- vw b y y vx ? trntz mmnEZ 
mtaL. m£m2tmy-h$Lhyyi;x?izmt&m 

mm i tmy- vmvyy^x 9<?>y- v mjEfc 
*ixnmi& i mty- \>mhy y^xfcomsmmm 
Ktcmzm i y- h vtfemth 1 1 

t> izwa?&2imy- vwvyyzsx ?<r>y- hw±t 
raiBmi <Dmg.mt<7)£*m2 y-v^-^-Yy^-^ 
tjmvtitz. mB-7x^^^im^xm. v-x 

■ HWVWiiYittJX- Y^FMtctJV^T. ff 
fa^li5i:I/m2 y- h*—*- YyA 7tfmL^t^ 

o&f&rx. mm&umy-bmhyyi;x?<Dm 
S.-7X ? 1- x */Mi£ xmmt -t & 1 1 i> iz fiie 2 

Yggfc -r 1 «>jfi t fftem 2 «^y- h m b 7 y ^ 

^^cofffevx^^^;Mi2rXSgfc^-S i: t Uzffi 
§iiimy-hmhyy : Jx^(OmBV-x ■ YVJy 

mm: Yimt-r&m2<r)&t ^a«.BM±»^+ 

B5IEmiJ3J;tX^2y-h3j--^-H7>f^«S 

m^mftixmmi&gjtitiiv&xmmeimtsxv 

YJm?MS:*ti?tim2t5£V&3(?mfcmi:L. M 
St. 

tlifESS 1 *»^4 OitSffiSrfflv ^TIuiE^ 2 tftgy- h 

a h y y zsxf<7)®mw±<r)ncomt:®fct safiSE 

^St SrfiltSieMiy- hS. h y y vX^<0«ttP«H 

He 

[H*>B 3 2 ] #TlB!pffimEft5£f gli. lulEIg 2 

^4o«^ffl<o>f*^. m&&ii5£vm2y-h* 
-^-Yy^zfm.A^mznL. m^2mm.^ 



(10) ^2000-68508 
17 18 

mMM^2t^mAffymm.iznm-h& xvm2y-h*-><-} i 747<m'b3&tiz*ti^ m 
js&s&i<o^<i£&?rr& title. i?iaais&m m&2<mfemwmfoftm^4<m%&t<rm 
crmsimzM^ ^Tfriem 2 tmy- v-m vyvvxf mmizmsm3<7m&mnme£iwrti t mL < %&t$ 

w. 2 * 

F(3, VgtW[) ' h- <i. v^) * dW ^ (l ' v «tii ) " R#U ' W 

hlitlS2[&»fflf3IEffl*. 

a. Ofiii^£S2a>£>!B4<7)ift5gffi£. 

imm3 4 1 ftEsmEStfg^gtt* mIess 1 & [* 1 4 ] 

-R*(l. V^) 



R**l4t»IEiil««:*HlPLT^e.n4YiaM-«)<|^ 
R # litti£fiffij&©Yg«v 



«3 2w&<rffl&7-vmv?>i;x9<7fimmwi 
m. 

imm 5 ) mmmmE.mzmn. mm 1 



*m&2(mfemmmitttmmi4<mfefck<m 
mmizwsg^3<m^.mcoms^{tmmL<^h t # 

mi5] 
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F<*. V^j) 



(11) 



R v gtii > +DW # (3t v 



^2000-68508 
20 



gtW 



fltrE»iii6»y- us vy >?x9<m®mt£<»&> 

DW # ttlJIBfiffij&OXffigx 



s. 

fu. v gtIi )=dw**(a. Vgtfi ) + 



<9liil&^&82a^SMoJfi£ffi*\ 

mi e] 



, , . dW*** (J. V rtli ) 

h' (J. V^j) rtfi 



-DW* ( «, 



msm i nh7^w atmssfct ©is. 

V^ttKIEmi y- h *- Y 

hliflJ§2ifiMW>fi9fE«S. 
DW # tt£H2<Egj&0>XfflSU 



a. 

Yttufco^fc^co. «^2y-h^-A-h-7'fy 

fuffiSg 2 y- h jjwC- F 9 4 :/<OJ9b&9®H£fc v^T 
KitjI&mo«£ffiC»^vvtf^2tg»y-hM 40 

m$m3 1 mwtmy- hm.hy vvx 9<n 
[its«3 8] mmmmEmz^mt. msicDmi 
mgrnrm x <~%mizimLx^&%m:mam 
«e»y- vmvy y^x^^amsmm, 
a. fray- f*-a- two vjg^tfes t % 



^*;Mifc<ollS:^-r6C:tS:«afc-rsiil*ia3 1 
*>&H3c3S 3 8?) 3 *>o^i^j&»-JSt:fBKOi(fegy- 

a^swcu&s^-S: < 1 2o^ifesy- vmvyy 

i/XWoh. mfBvx^^*;M@<OJ£v^<0^1te 
Sy-hSh^y^X^tlWSI^ttSr^Sit LTfiulB 
-?X7+*r *)VW,wm\vft<?M 2 jg&y- h y Vis 
X ? HzmthW& fciFfiff 2 6#ttfFfiSTo ?y A£fB 
ft LTJ>6 3 > tf ^-*iS*JR 0 ^r^fe^fi£i*:T'*o 

MiB3>tfjL-^t. mffiivmy-vmy-yyi/x 

hyyi;x9izmf&mmnKzmg.Zitxffizzitfi: 
mm i vftgmt . 
Sji23yt A -^t. ina^itesy-hSh^yxx 
?*>y- h«Efcaaii?-«:ifriam 1 te&y- m h y 
y : jx 9 <nmm& t <D£tm 1 y- h f 5 
r 1. 1 1 i>iz®m&2imy- tw h y y ; Jx 
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to?- v%&b m& i <omimb0)mm2 y- h 
/H!£X8L y-x- km yfgonyr^yxfcY 

1 i> J: 1/82*611*-- hMh yyitxtvmfrxtl- 
-\-*/MBk1uiey-x ■ KMyia^ni^^yxi: 
«^&Srt#ttlBl«b{i^. fine® lfe<ktfS&2y- h 

2tJi^3<oift£ffit$*. mfizmmM&ziiV 
&mm®m<r>m tm&z^xw&mcrteZ'mA 

Mi£SlfcJ:lflB2y-h5r-A-K7>f7'«0^/h 
^fcfcttU mES2<7)}t^ffl^b^i:BijieS4c7)ft 

femb<mizmffi3<m&®.<?mwtimL<%h t 

^Si^2*^S4^«i^ffl^i5^-&®i^si <m 

^xm&H2im?- vmvy y^x^^mcmmms. 
zv&zv&mb. 

vx ? ^;nticoKv 2»»y— i- m h ? w 
fi^m i comsfflk stfs^sfc . 

fflEafK*.-**^ 13136 l«iy- MS h^i** 

**>y- hmEfcftfts-fcfcfiffEiB i tmy- he h ? 
y 9 coiwesES-m i y- v k 7 4 y 
b ses-rs 1 1 i> izmz% 2 tmy- vrnvyy^xy 
<ny~ \-w±b mwm 1 m$mb(rm£& 2 y- 

ft. v-x- km y^ony^^yxSrYttt-r^ 
x - Y^ffifcfcwc. mgmi)}£v&2y-h*->< 
-pyjy'imi^b^o&ftoTX'. mmi&xv 
s& 2tmy- vm. v 9 y ^ ^ofuiBvx? *;m 
fc I5iey -x • k m >-s<o 3 v fyxb <rm®& 
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^mmmms^h. mmitsz.vm2y-v* 
wmitsQ bffizzti&ws&miiizitxmm. 
m<nm:&2<rmmb z-ttmb . 

B«iEn>tj.-^t. 1uES2(0SI€fflo4>*^. f&fE 
&2y-V*-rt-Y747*xmzb *)ms3M2com 

fcmiz&bzmYmizbitzbZcD. mm2y-h 
h 7 a -7b mw&2<mim,zm>hm.b<m 
10 m^m2ffym.mn.<mm. mm2y-v*- 
1*- ?'<mfev>^\z&^xmfe<mistb*i:&m 

1 crmsmzm &s$2 imy- hmvy y^x^oymn 

mteyvj.-?^ meMfommnEizm^xffiai 

^Wb ZistsmmtTutr? A isSMLX bh 3 yt 
Ilf^iS4 2] nytTa-^t. vx^f-^*;Hl<?5 

20 *tm.wzm:zmit$£vm2imy-hmh7yi; 
y-bmhyyzsxfizmmmmmb Lxmz-? 

*/MS<08EV ^cr>m 2 tmV- h S h 5 > i"'X 

B>riB3ye A -^t. fr^i^y-hMh^y^x 
?£m?&mmB£m&*t. im&2imy-bm 
hyyisxwzmt&mm&iffizz-itxi&zztt 

30 fiSr^lO«l«ffit$-frS#gi:. 

^coy- aas s-ittiBijfetis 1 amy- vrnvy 
yisxfnmgmm&bemzm y-h^-^-K 

yt^SS-^Sk t>tlufBS2«^y-bSb7 

y vx?<r>y- bSE 1 1» 1 <nmmb <rm:^2 
y-b*->*-V74 7b%mzttb*. mi-?*? 
^vfrimtxm. y-x- vuj yjmsnYmb-? 
h x - Y^HfcMvt . m&. i j;ifS2 y- h*— 

40 y-hSh7>^'x^coluEvx^^^*;Hi^XJ^S 
k-TS fc b t fcMlB2*esy- bSh ^y^X^colulB 
y-x- YV4ym&*Y®mb-?h&i<r)&bm!. 

&2fmy-YMY7yi'X?<»mi~?X9^*>V(l& 
5: XJS^k i~&bbii tlaE 1 b 5 >i^'X 

^<0lir^y-X • F W ySfi!)i2rYSSi:-r^2W 

&izm& xjmmt5£VY&mcomzzti?ti%2 

50 fcJ:lXS3<Oi^<lt$^ M^tc«flBflil«^fct5ft& 
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Mian KfEK<OlOfflBE{3S^v^TffE 
[OOOl] 

yvx 9<rm^**)\m:mc$him'f- hWh? 
>>>x?vmmmjjm. tmy-hmhyyisxtco 

[0002] 

>Wfcfrt>®£X'Zh. HKfc. -e^XtrSiiKWytf 

l^yhStTO. FWy#i-yh2;-eBg$tf££ 
ton. -r&fc^^/W-n-^f y;/DW (=w«-w 
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(V 



gs 
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* [0 003] FUJ >t>\syhmblX$><(DimtfZ 
Witf . Y.R.Ma and K.L.Wan 
g, "A New Method to Electrically Determine Effecti 
ve MMQSFET Channel Width," IEEE Trans. Elect. Dev., E 
D-29.P.1825.1982; N.D.Arora , L.A.Blair and L.M.Ric 
hardson, "A New Method to Determine the MOSFET Eff 
ective Channel Width," IEEE Trans. Elect. Dev. .ED-37 
(3), p. 811, 1990; Y.T.Chia and G.J.Hu, "A Method to 
Extract Gate-Bias-Dependent MOSFET's Effective Cha 
imel Width," IEEE Trans. Elect. Dev. ,ED-38(2), p. 424, 
1991; P.R.Karlsson and K.O.Jeppson, "A Direct Meth 
od to Extract Effective Geometries and Series Resi 
stances of MOS Transistors," Proc.IEEE ICMTS.vol. 

7. p. 184, 19943^>:fciftfc:Q*<D H M Vi] V y h£#E 

mztix^z. 

[0 0 04] m / t<r)Y\'4'y*\'>YW>0*>. Chiaffi 

JUmKRc*timmn.RsiCVftX' i 3-tt>ti&. it:. <K 
OKWy«££^^fcLT»17SHKS£-f£. fcfc* 

8. %.19tSJ:Zm2 0T5-£t>tl. 01, 02\t^L 
£X-$>&. it:, jftl 8fci5WC v juott^'JTtf)^ 

[0005] 
[»171 

> - V ds 



20 



V th" 



ds 



I ds= 



i + e l • ( v 



gs 



" v th> 



+ 02 • ( V 



gs 



[0006] 
[*183 



[0007] 
[»19] 



"o c ox W ef f 
L eff 



[0008] 
[&20] 



v = V — 
gs gs 



x ds - R sd 



I ds= 



[0009]817 N ®a9tS£XM.2.01J>L>. 02(0 
;MSWe f f izKitmtl b fcfcf& k . &cr&mX'*v 

40 mmEbff)m (v«.-v t h) ay- K^-r 

[00 10] 

i m2i] 

V, 



V (v gs" v th" 



ds 



) 



ds 



1+ ii l + /> 0 R sd ) 



< v g S - v th! 



[00 1 1] XryTl : feS^-htf-A-K^T' AM. FM ymSUds£Y«|fc-rSX - YflCrnv 
V.tfcitU Ids -W.^£vX?f-**/MlW.£X*50 hLTH«i£<a CJ-T7-f /x^) 
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&m£kw® Lxvkt>tih x - Y^miztmz x« 

^DW ( Vg t ) #if co J: a ty- K:*w<- 7V,t 
tttfUTttfiPtitaWMp* (01#§i) . 
[00 1 2] 

? y i;x ? <rymmm)mt\:j±<r>x. o Mmztixa 
a. mnm2iz^txoizy-hw± - v-x ■ yu 

yyiSxfWXW'hiKZ&lz^tix. mmE<VF 
4. 

[0013] £co$£TOJJEOffiS££»?ra^Sfctofc: 

-4 yyaimdfix'* turn?- vm v ? yvx? <m 
mmim&®?>zti:mt?&. tit, w&mmr 

AfclEiiLT&S 3 > e A-^RftK "Jigififcl! 

•c«»y- ms b ? y yx ? cotm*?? 3 

[00 14] 

[fBB£fi¥fc-tsfc*><o#a] 

*:MrfiO»#5:»£fl&&*lKSr< k i> 2ocoJftgy- 

^<k^2^xnnmy-hmv : 7y'jx9<7)o*>. mm 
x9izmhmmw±zMSiL. wavx?***/!* 

lcomMmb-tZXT-vTb. (c) log^ltfegy- 
hfflh yyVxtny- hSffifctttfi$*i*:i?fE!& lift 
«y- y S£**4fliBBMMnEfc0>i£«S 1 
- hjjw-C- YyJfk £8?* tki> izmffi 2 

^- b 5 y=jxfc?>y- hWEt mm* 1 «o«^ffi 



(14) ^2000-68508 

26 

fi!E-7^^f-^^MBS:Xltt, V—x ■ YVjyWyz 

yy??yx%Ymk-??>x - YYMiz&^x. 

l&£Vm2y-h*-'<-Y7J-fimLUk^o3: 
?<r)msi-?x?l-v*)i>^km3lV-x ■ Yisjyf&i 

ayy??yxkmmf*m&tom>t>. wnsi 

10 *i-?*iJf52fcJ;tf3&3<0«jaii:U £tffcli!jK&A 

K*3ft4itra^tttttio«# saaj-r * k 1 1 tata u 

*: £ttff« <ofi£IS4 oflBgft k -t^xf-yrk. 
< d) frtaxr-yr < c > tteffiatt£tt*Kfl: 

ZitX&mLfTOXT-vyk. (e) MfEXT»/T 
( c ) % ( d ) (Cffii)4BU^2*^^4WagttW+ 

^SEflacWU «g»2«atS««a«fcfl'i:l3i!»4«) 
ft^fif: coat ffiSSB 3 0Kfl3hP5 1 < ^4 

kZ(DBm%m2frt>?&4<om£mzxiii>. ssts^s: 

20 ?g2*^m4<Oit^fifc»i5i-4a#2r®lcoit£fi$- 

§sm2imy- vm hyy^xf<ommEff>M<omi 
mtt&xrvTk. ( f ) mmm&.<r>f ! <7>m-t> 
mv?x? ^Ka k mrf* *Mib. <on5-^t 

[0015] *20ft9Jlctt*lfelt4*- YvyVX 

tvmmmmt. w,\<^m<nm.y-Ym.Yyy 
isx?<rm i mmm\zi5\vc. mbxtpvt < e > t 

15£«fttftSlS:. B^X - YTBSJCSHT. fffE^ 
30 1 co5-'- h *-a- Yy4 1 Offl<0 1 § tzm&tt 
i *e»y- h y y isxfiz^uxs-t hti&m 1 <o 

j*Ct. «E»2y-h*-^H9-f ^ItTlB^lcOffi 
<0«ffci)IB®2^y-hah5>'> ; X^to^T-^i. 
t>tim 2 (D&k tmtm l cOiaSTiSffili-S -k?:^ 

[0016] ^3cO%HJ(;^|,|eg>---hSh7Vv f X 

*<rmmmm±. ^vmavmy-Ymhyy 
isxtrt&mmimiiz&wt:. tmxf-yr ( e ) 

jM^l*J«fc^2y-h^->'\--H7>fy<0«S>'jN 

40 %mzttL. m^2<vmmnmmMtkmm4 
ff>mmk <r>msmz-m&3 <r>m&m<vm£m>fttf 

^L<&!> k#c0BfliBS»^^2*^4<0ii^fi5r. 
[0017] 
[^C2 2] 
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F(*. Vgtwi )=dW**U. V^j) + - 7 _^_ •dW**' (J. V^j) 
"DW*(J. V^j) 

d w**iitjia#ttiait8^^UT#^n*xia>t©ffl, 

75 4 All Vg^jCoUT® 1 pg»#, 
[0018] ttlbtim&&frt>'$#>&ZtZim *3SfWc:*tU lwl2ll2^ft^fflOBl^^tloSm4 

[ooi9] mAmm^Mh^my-Ymv^y-Jx mL<%ht%<m§ffim:Wi2frt,%i4<r>ftgm$:. 
^«^ttpw*ati. &2<nm&$my- vmv ?y i o o 2 0 ] 

^^cOiRrttSflff^ffifciJ^T. mfeXx-yT- ( e ) [&2 3 ] 

mEmit5J:^2y-h^->'\'-K5'f ^<0®l/h* 

F(3 - v gtii> = r (< v \ dw ^ C. V^-G/Ci. V^) 
1 v gtli' 

dW**liKnB«Htift«l*^HfUT^6n*XWK-«)li, 

[0021] T^*&ixSI8fi^a>£>:£tf>-l>,r l^lt5iU r ®2y-hjr->'<-F7-f y^/h 
fc-f6. fii^2fem<Df^y-hMh7>';'*x?<D8 3£rt:£*tU 1^2312 eo^ffi<9f«fc#fcBulESf54 

[0022] m5c&tPJjtzm&im'!f-\*mh : yy~SA ^L<&&fc^MfESS&?B2:^8S4^^M£, 

^<o#ttff«rft«. ^ 2<7)^io^igy- hSh^y [0023] 
vx?<rmmm-}mzi5^x. m&T*/T(*) •% [»24] 
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G .*<*' V gtli> 



[00243 -C-^i-^iiSW^^^toSClfcS:^ *»C*tU «f2ffS2tO^«Wl^ft#i:1ifiEJfl4 
[00 2 5] Sg6c0f6Wfc^S«Sgy-hSb7>^ ^L<£Sfc£^BirfE^&82jK>SfS4<0iiS£tt*\ 

?<?mmmm\i.m2<D%M(vim?-hmh7> [0026] 
&x?0Ammjm&»x* mix^yr ( e ) 20 [st2 5i 



gtii 

DW*littiB«D&ft©XBSk 

[00273 x'S-t^ixhm®&frhistx>hzb*im *»x. ttffimi&xv^r-hx-rt-Fyjrm 

[00283 &i<fi%m\z&z>im'f-\-WY=jy i Jx mYjv i Jx9<nmirtx9***)v<&twm.v-x- 

fcrmmmftmt. (a) •?x9"f-**i\>mn?i-tF5. YV4vffi<r)nvy99vxb<n^*^%\<rfmL 

zmffit&XTvrt , ( b ) mg&%< t i> 2-o«ofe zm^titztttz YftRaeo&fbPKff 0 t 

nfc\,w<r>%iimy-bmb7>>>x?i,mt&ffi& 40 cois. 2£iif^Em©^ffi&oxm<affi£3S2o 

«EE£ttiiJU tt£?*??-**'l4K>Kvi:fr*>a$2K Steffi fc-TSXT-yTfc. ( d ) S®Xf77 ( c ) 

^tJtfi^lcoaSfifc^SXx-yTt. (c)I5E Tfc, (e)r£Xf-/7(b). (cK (d)tc® 

miffiasy-bSb^y^X^coy-bttEfctttfiLJt ^l5E^ltJJ:^2<oa^ffico4«*^. iiB3S2^' 

raEmi^y-hSh^y^X^WmaBiffiSffii:© -f*-A-K5>f :/£Xfftfc£: »)Buf2®2«OiS^fflt 

£*&iy-Y*-*-Y : 74y'k%M-t&hki>\Zm &*>6ffi£Y»(;:fc ofci: 151135 2 y-h*-^ 

ESS 2 ffeHy- b S h 7 V iSx ?<r>Y- YW±k mEIS - K 5 A ~ftmi?M 2 ©^ffit^t>&fii: »W&£* 

\<rm&febff>&*m2y-Y*-><--Y74 7'tmk -tm2ffm^mm<mm\ mdM27-b*-*-v 

Wy|S03y^:??yx£Yttfc-r6X-Y¥fflK*5*5() ji&mi<9«5£ffi£:£#>. SiBTO:^ 1 <0«BgffiKS 
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-?wt me® 2tmr- hm b y yisxtwmmE?) 

xf'/7t, ( f ) msmm&wM 
<offl*» h wSi-?x 7 ^ ^mt ^ 

[ 0 0 2 9 ] 88 Wj^&SJ&liy- byyVX 

9<mmm)m±. &i<r>?m\<ryim'f-bw.byy 
isxtemomm-mtz&^x. luiexxyT ( c > x* 

fcL 3 mlB8lO!|tttiJliia^XflJfr<Ott^3c7) 
IttStti: BufBXx-yT ( e ) "Cli. MfE82tf>S£5g 
miz&b&mtLT. fulB83<7>«3£ffi$-2fgLfcffia> 10 
t l5E82tO«l^fflS-?|V^<i>iiSffl2:fflv^<l fc 2: 

[ 0 0 3 0 ] 89 cOfMB^S^^- hSh 

i?x9<vmmmimzi5^x. mIext^t ( e > -c 

i < -seffiKJDGfrrs t # 08 1 <r^.m^mm^m 1 

[oo3i] 8i o<?>mttz®&imy-bmbyyi; 20 
**<owwwH8i, 8i*»&89<9+oivm*^ 
mxvtmy-bmb y y^x^mmmmizis^ 

X. rofBXr -yT ( f ) ii. «Ey-h*-A-K9-f 
y*t0 VWjfi^Ot # fc|iffe83<0«£ffi£ 2fgt^fi 
*^15IE82<D«£ffi£^vc#£ft&^^ mI£v 
x?^**;MSfci^?-**M@t tf>il£&£-f S £ b 

[0032] 81 ivtfmzmim'f-vmvyyi; 
m*zmh&iti£v&2tmy-bmbyy : Jx? 30 

fcmflttSXxyTfc. (b ) ffifrtX9+**MR» 

m^msm 1 ffis^*- h 7 y (zptr&mre 

t t«SL^SeHffiSE»fi$r8 1 OftJEffifc-TSX 

fvrk. (c) i?S8il^^-bSh7y^x^£o 
x ? omsfflm&t <rm& 8 1 y- b ^a'- h 5 

rkiaWS i: t t>fcr»rE82ffiSy- hMh ^y^'x 
^^-h«Etfi£8l«lt^«i:coll$-82y-h 40 

B£x«u y-x- H^-f>Sfiin:$-YUfcf sx- y 
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h 9 y : sX * <D lulB^ X 9 *;Hg £ X i: -f & t 

tuzme.2imy-bg.by>isx?<7)miv-x • 

KM y0ffifii£Ygf£fc^l>8l<OAfcB5ie82^ 

¥-\-mvy>i?x9 om&vx 9 f-**/MH& xim 
kf * k t *>ti3Ei *fegy-hah^>i/'x^B(ie 

y-X- HU-fy^t»iSrYSmt-rS82<0^t2rai 

a- Yy-i fim^^^x i> ymm^m^mi 
aro timzti&im)k£toftLx%mm)!iizm& 
xmmcmt5&T/Ymm<m*:zix?tim2ti£vm3 
nmzmt u mtizmim§&iziivt,mmm<m 
s zaust s t k t t«aj Lfc3K«£ <mzm4<m 

%mt-f&X7-yTt. (d)|^fi'7(c)t 
15128 1 tf)fll£«£:£-ft:§-£Tti 0 jIUt d Xf -y T 
fc. (e) HaiBX-r-yT-(c) . ( d ) fc&fc* 15128 
1 *>£>84 OSBgffiS: J8wc 15IE8 2«Sgy- h 9 
yiSX?(OWm&cr)M<?M$:Vtfet&XT<77t . 

( f ) meffl@m±(?>M<mfr&im'?x7i-v*>i>ffi 
t$m***>uatcomzmfc?&XTv7ti:ffiix 

[ o o 3 3 ] 8 1 2 couBB^stesy- h 7 y^' 

x^«o^ttSM*ffi{i. 81 l<r>mwm?-YW.Y 

yyaxfvfl&mm-wfciz&^x. mixr--?? 
(e) ji. ijaxr-yr (c) . ( d )mb& mem 

2*»^84<0it^tt«0+*^. f5IB81fc«ktf82y- 
1 151284 OiftSffli: coafc|fflB8 3 ««« 

m<^{mmL<%&t$mm%m2frt>m4<m 
zmz-m. %msm%m2i>*t>m4<7>mzm£Mj&t 
&M8&mi<7Mg.m*m£t&tbt>iz. mtsm: 
8 1 <?m£.mizm^xmzm 2 tm?- v m b 9 y y 

[0034] 8l3^^BHt=«S^y*-hSh7y^ 
x^c^fttim^r&(± .812 ^%Hjo^»y- h 

(e) (i. me&i&tv^y-bx-'t-vyjy 

E84 o«t^<i t cotufESK 1u£8 3 coliSMwfriK 

warn l < % s fc s wiuie®i^8 2 *^ 84 ojftse 

[0035] 
[»2 6] 
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h2( *« V Ktfi > * 

jttMia^ i y- h _ <r ?\ 
[0037] wnAffmMz&zim.y-hmYvyi' fcMML<%ht%<Dmijm%&2fr^m4<ni&£. 

?Vis*?(n®&msmAz.^X. mfBX-f-yT [0038] 
(e) fiiiemiiiU^y-^-^-F^:/* [SJ2 7] 

_ h (a. v^) . 

F(a. v rtfi )=R**(a. v^) — — - -r** (a. v^.) 

gwi gtwi h , {d V^jj) 81,1 



-R # <J. V^) 



R # ttttia<K3§j&0YffiSk 



[0 0 3 9] X'$ibtlhm&&frt>&#>Z>Zt£ffi$l 
[0040] mi 5«3WHK«*lfil»y-hfih9^ 



WtmL < £S b S ?>BaiE£3g:$rm2 *>£>SB4 Oftjg 

[0041 ] 
[&28] 
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F <*« Vgon)- ...... *". 1 +DW # (g. v^) 



h ' (*. v gtii> 
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DW # lifl*1iH£ffij&©XgtSk 

754 AttV^jC^Jl^-COliea^ 



[ o o 4 2 ] t t>tihmm$>$>x#>h ztzim 

[oo4 3imi 6<7>m\£&&imy-hmh7>z/ 
xtammmimt. mi 2<7>mi<r>im'y-hmh 

(e) mB&HSiXm2y-h*-rt-V54-7* 



-n^WL<*4k*«1ii«3lFflc«2*»fe*4««je 

[0044] 

[»29] 
h(i. VgtWi ) 



h' 



<*• V gtli> 



IW**' 



-DDT 



fc*£U 



DW # liiBfaMSj&0>X&8x 



[0045] £ft&II8&5&&^:£tf>S £ k 
k-TS. 

[0046] 311 7^HHt«-5«^y-hfflb7yv 

xfcrmmmumt. mi \<rmA<^my-\-mv 

(e) it. ff^rvr (b) , <cK (d)fc&*> 

h*-A-H5-f 7£X«|fcfc 91yf23520«t5£eS:Y 
Wtk^fck#<0, miEm2y-h*WN'-K7>f 40 
«j^2£0tfl^fflk^K^^*t#ttftt8<^lfc&«, IT 

&@5rJIS 1 WftJgfifcS-^ raam 2 amy- y-mv 

[0047] mi 8<0^BBt«affiSy-hSh7^* 

x^ammmumt. mi Kvmfotmy-vmv 

( e ) Tit. mk<VW&m<r)*iJ>h. fyfaJ9rS£tf>&H*50 



i;x?<rymsmm£. 

[oo48] mi9(T)mnz&&imy-hmhy>i' 
xfeymmmwiit. mi lt^mis^co^-tti 

fcwc IffE^X'/T ( f ) it. lufEy-h*-'N*-K 
747ff0 V&®£h h k # eofulBm 2 ?>«5£ffia> t> . 
ffisfcx 7 *;Ma k 3Q»?-+ */M@k Oit£&5£^- 
l^k^ak-tS. 

[ 0 0 4 9 ] SB 2 0<0^BBt«S«^y- bSb 5 

6^&< k t> 2o<7^igy- h 5 y^'X 9 £ffc£T 
Slgk. raE2O£7)^y-hSh7>'> ; X^c0b'^ 

4 ywfimmy-hnE.tikxfv-x - f w yism 

E£S*.Tffl5g-r&Igk. fjf*Sia^lif;£«l 9<0 

x9<rmmmimkm^xmm^y- m h ? y v 
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[oo5o] ns2 Ko^Bat^sje^y-hSh^y^* 

hyy Vxfkmt&qmZW&t LXWafrx?^ 

*>\Mm\Vi<r)%i 2im?- vmvy y^x^tzmt 

■r&mmw±mtaL. m^2tmy-mhyy i J 

<offimti-&mmwffig.*&t. me&itmy- 
hwh? >i?x 9 coy- hmmtmta L^mem i «s 
y-y-my- y >isx9oimmmME.t <mzm i y- 
h^-A- K^>f ^jgg-t* 1 1 hizmsm i fe xv 
%2tmy-hmh?yi;x?(r>y-hw±bmemi 
<rm^mbcomim2'y-h^-^-Y y>f rb^m 

U «fE-7X^^-v*;H@?rXitt. V-X ■ KW MB 

fg 1 fcilXS2ffiSy- hM h y yisXfnm^ix? 
^•■Y^t^bmsiV—x - FW>^3y^?^yx 

b<mm*?m&MmiFt> . ira^ i tsitflS2 y- 

2*>«fctf!g3<9it£ffii:U MtfKfiiiM^tfcttS 

®m<mm<mz £JM} l-c skm^ <oe£iS4 com 
%.mbi-mm^®b. imm2frt>m4<rmg.m<?)# 
a>&. B^it5«j:txm2y-h^->'\'-K7'fyc7)a* 
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**SHfcWtU l5£^20«Stt<^^tfiSm4co 

mmb nmizmsm 3 ojt£ffi?>^##^ l < 
b$mm%m2frt>m4<?mg.mz3t#>. m>^tut 
m&2 &t>m4 <m%.mizftm-tz,mm:m 1 <m&. 
mzv&thb&iz. mmti®kmcrm£.miz&^ 
xtmass 2 amy- hw\>y y fxfnnnfflm&.z 
m&tmmmEm^^b. mmkcommw±izM~3 
^xtm-?x?j-**j\^bm)i' j r*>imbcr>mzm 

10 ti&. 

[ 0 0 5 1 ] %2 2<rmmz&hmi.y-\-m-yy\; 
xfcrmmmmt. m2i<nwR<nsmy~vm.v 
vvitx* wwmwmtiz&^x. mim&-m±. 
mmmm. mx - YTwcawc, fr^m y 
-h *-■><- 1 coffiot ttztmm 1 tm 
y- hm hyy^x^iz^x^-t $>ti&m 1 co&b . 
mm2 y-v*-*- vyj -ramam 1 mnb % 
fcfrfass 2 legy- Mi h 9 f \?*9 w 4>*i 

20 WRb-tZ. 

[ 0 0 5 2 ] 352 3«3gBHfc«S*fcSy-bMb5:x> ; 

x*tf)f$ttiFti5i£guL m2 2<r)%ffl<vtmy-hmh 

7>iSx?<7M@mimWiz&^X. UiSME^ 

SM>8Efl:fc»U ioa®2<oiS^fflco|?^^tB>iS 
8*4 oitSfifc ^loffiSt late® 3 toa^fflcolai^fl: 

##^l< &s fc $?>mai!£m%m2frt>m4(?>m%.m. 

[0053] 
30 [»30] 



F ( i. V 



fcfSU 



gtIi )=dW*(3. V^J-f 
-DW*U. V^j) 



f (3, 



V gtfi> 



£' U, 



V^jlitJSm 1 V- Y K9 ^ zr. 



[00 54] •C^-x.^iiSS^i^^-S.^fc^^ffS xrcrM'b&tozttL. mffi2<nWfe®mmtWtb 



[00 5 5] Sg2 4^|BHfc:«5teSy-hSh7yv ? 

x9ff)wmmm±. %2 2cr>m<?>tmy-hmh 
yyisx?<?>m.mmtzt5^x. t:\msmwB. 

V&^ffli. filBSfl 1 i5 £Vf& 2y-h F * 50 



fiiB® 4 olt^ffl fc (0 m§miz m£m 3 <oitse<o IifE 
3EflilhWL<*5k*0«nEKItS«2*»6»4«JI 

[0056] 
[»31] 
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(J. V rtfi )-G.*<3. V m ) 



Dw*iitti2ettitti»«r^ifL-c^e»n*xt!!i>i-©it. 

?9<f AttV rtVj Rolvc«>lJM& 



[0057] T4i fch.6HflW0»6*»4 CltSr^S! 
ft*. 

[ 0 0 5 8 ] SB 2 5^KBfc:«Slfegy- hfih 5 VS> 



[0059] 
[&32] 



G B *<±US<SSj^©Yffig. 

[0060] T'^-i.^SM«^^«)S^i: *«>MHl*:»U MfESg2tf>^»9l«ffc#fc tiffi 

[006 1] ^26<0^BHtC^SffiS^'-hMh7>'>'' 4hWb<&£fc$afiiEftB^2*feft4att^ 

^^jx^mmmm.^a^x. mimm&m. i o o e 2 j 

#814. «B»14Jjtl«ll2y-h*-A-|«9'f ro* [S3 3 ] 
[0063] •C4i^*itBMbW»4>«»*ik*««*»*fc , t*. 
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[ o o 6 4 j 82 7<vm\z&himy-vw.Y : 7 w 

*;m<o&v^)8 2tmy- vmhy y^xttzmt 
iwiswrr**^ hmt yyvxtvymmm 

timmmEmtaL. imm2imy-bmbyyi; 
x^izmti>mmw£im^.i. «ugLT#*:ffi£8i 10 

hmhy>itx?coy-bnEtmiiiZti*:m3e& lie 
»y- vm h yy : Jx9<nm^mMS.t<r>m.^ i y 
- h * -> <- k y 4 7 1 sm-t h 1 1 1> izmssm 2 tm 
y- vm. vyvvx9<r>7- hmtfriemi <m$m 

fc<03l£82y- Yy^?* tjmLtit # 

fc. Bo£vx;7^*/H|f£x$t v-x • KWyS 
OTy^^y^JYlfcnx- YTfflfcfcwcialB 

8 i axv^tmy- vmvy yvx toms^x? 

27-h*-J<-):y4y'Zm'$&kZtt:tZlz. Y 

mm>®.<rmfchHmo t m&zti&im&zttiiii lx 
m&nxm<m*m2<?>mmk-rhm&WLk. fr 

IE82<9i££ffiO*a>£>. w£82y-h:*-A-K:j 

jytxmizt *)msm2ffy^.mmh^m^Ymiz 

m2oa^«fccon«^-ng2£o«fttftS[i7)^R^\ 
m^2y-h*-rt-} i y4y'<rm£<7)m&tz&\ l *x 30 

fe^fcsss 1 cwmmzmsm 2 j&gy- h 5 

[00651^2 8<r>mtz&zimy- tmhy y^ 
xfammmmmit. f&2 7ff)mxoimy-bm\' 
yyisxfcrmmmgmizti^x. mmna^mi. 
zt>iz. mm&i<rm&m<oxm<?>mt:m3<?)mz. 40 
mtt. msmwm&pm. mm2mg.mz 

ffibimtlX. fljfe830^ffi£2fgW:ffi*»*>Er 

§sm2crmgm&^x®t>ti&m$:m^z. t 
[ 0 0 6 6 ] 82 9^>»»cfl(&ieiiy- h 5 y v 

2 fg i^m 2 «o«^ffi$-5iv ^xmtihmtf 
mi>£<-%.mizimt&tz<7)mim%.mt:%M%m 50 
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[ 0 0 6 7 3 83 0 *>»Mc**IH»y- bfi b y W 

x?<7ym.m&mmt. 82 i*^82 9<o+^^-m 

fcWC. tWEf-+*/W-n->f y^^^gti. may 
-h^-A-H^-f^oViDifi^ofc^tro^B^ 

(0068 3 m3icomiiz®&imy-Ymhy>i' 
xfffjmmmmt. ~?x?i-**nm>?>.m.wz 
m%&mi&*vm2imy-hmby>i;xf<?)o 

friBvx^^*;Me^J!S^^BuiE8lie»y- 
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*4fcJ:-5Tt!l«3*iS. HflW4 fcS-i&ixilMPm 

Sfcgr-^lSWffifgi: fc t> CMKJS 4 fr&itSflS 6 (c 



«B4*w*« 5 . 

[0 12 5]H-g«6te. MREVtui. Vtt>H*.fc 

nt. fit«^^ffi©t vxmxamm (dw , g.« > 
^ttsaasi 2t. K^^^ha^oSr^^r-s^yxoK 

Vis? bft^SB 1 3 fc . *Ad-o-' f ( & 

— f>^«fc«»14i:-CBIieS*LT^*. ii-cu, w 

. - G.immiztsuxy-vx-rt-vyj rv gt sr 

50 «W)jft*fflV»TtJ:V\ IHW6TfW*fT*>**fcK> 
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tTmm$inf*Vi!ib&t:!sbmgiK.<m. y-b*- 

isyhs.s(?mtaLQ&AJiztiz>. #j»a&4a> 
^nffimE • ism^y ba^gp i nc» u v-* • 
fm yiamStidsfc^-h - y-xiattEVgsW^e 

ms. ■ »7 1 1 frt>m&?$ 1 2 t*t u 

Vth»i fc-^-o- l- 5 y^x^<o^ffl«EVthN a coll^ 

-rtimzs7bM.dtf$ti>tiz,. aajgi5i2-cji. 

#^7 hSSfcWU ««QIC»VVC, (D 
W\ G.*) <Vm.<rm&dW/&Vtt, dG.'/dV 

«t. ^fttftii^s^f mm-ti. «iaigi5i2-c«iai$ 

tUz^AcoW. imw&itcmS d DW / d V g t , 3o5<9 
Rffim^ftC0l>l^dG.VdV g t. #ttlfllt8<D«£ f 

st. aajgpi 2«. jtoi'7h**o2:t*i(dtt&*- 

U &3 9t^;3*m^fj«£ff^Tl^^*;MB 

Weff&^-rs. ai*ss7*>/5>{i. f-^*^o->f 
tUDr, g«* ) t3c^^fct>fts#ttiaa«oia^. 

[ 0 1 2 6 ] Srii . a fc» _t£c9i§6fc<7)» 

was fs h ? vitx?zmm^&izth<r>mm7 
ffi 1 TtJiBB Ltitm-y- hmhy y=jx ?<nmmm 

ayt:2.-tX'$m-C£ZZt\iuo&Ti>&\ mt 
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[0127] a*:. nft<^® 1 (c x himy- bw b 
yyi?x?crmmmiz^xmi om^xmtt 

TX/yxfbhvJ YYyyisWtmFtz (xf-/ 

TST50) . J )rU-V ; 7yi'A?i5£W4 YYyyisX 

fnmsutm&iwfctt ux-vtstsi) . z\<m%. 

nxT-yyT. ZrVyyvxtniis - v c .«& *y 

•j-?m*6 1 of f sit* vmss 1 d.ai9on£» 

10 v gs =Vb B =ov<7)ief{cv-x ■ YVAymz^xhn, 
v ba = 0 v«wcy-x • h u-i y^tsax^SiSTJ) 

[ 0 1 2 8 1 mmmmixwmitz. tm?~ 

^-v*;MSW«ffN a i&atU-ri.. -tLT. to-h?^ 
20 -yyST53) . t,U ti:«?rSt£LTV^^t *fctt % ^ 
[0129] USSc^Sl t iilfiKy-hSb^y^* 

30 (cJ:iUf. 01 ltc^-tiat. y-bX-rt-Yy* 

fz. m&<mmitz£?>imy-mb7yi;xt<m 

t>ti (01 2#M) . SSSlStiJftSUfflSJEVtht 

[0130] m&<mm.2 . t-r. 9mm»m2^a 

40 TBI 3£JflWtWir*6. 01 3tt. Idt^SliC 
J: FMh 5 y^^OfiflBHKStSt J: ->T 

%tbt>tih (2 ■ dW-WOWlky'-^-A'- 

^yy'X^tov^T. S«liffi«E&fflV^i:#^ (2 
- dW-DT) <^fii^£fl:^$it-C^&. fc/iL. 

ttH&fcfcRjeSiVClr*. 01 3Sr01 4-0 1 6 1 
50 tt«Lr4h6»*J:3fc, »««EMKik. Y- 
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h3jw<-K9-f7V,tfc*H-* (2 • dW"-DW) 

fc ftfc<0JE382fc*>vvCt>, HS&OJB 

* % ft 1 fc Jtfft 2 h K 5 4 TWfcft 1 
fc<ktfft2<9Jt£ffi#5g^£iT.6. 10 
[0131] iKfc:. £*>8Bla9gt«HRB2£J:Siett 

Art-swum* (Hi 6#8§) *»m»s»bi 3 turrit 

ttttta£. *«»ttlWI*«Witf 0 . 2~0. 6V*)& 

■2 fc J: hMh 5 y^XfieMBUnsmz 

iiWCJi ( 2 • dW-DW ) <r>y-b*-*-by4 20 

TVit fcjtts«a?ttSf!iffl L-c-to- h yy~sx?co 
nnmmnEzmfct&teib. mkmmuzx&zti 

[oi32] mfoemm 2 com^-* */wiw e f f ^ 

tZ*t*tlkim*:i>0Xt* 04?>XT y7ST1.6. X 
T-yTSTl.7. Xx yrSTl.^-STl.lUC^-it-PtL^JB-t 
•601 7tOXr>y7Sri.l2. ST1.13, ST1.14~ST1.16-C 30 

[0 133] X^-y^Tl.^-CW.jggfcW.flyVWffifc 
- dW-DW^Sft^S. Xrv7Sn.l2 
T*«>&2 ■ dW-DW^)fflli. fll;tfcf2 0ffligeDg 

S. Xx-y7STl.l3T1i. ^KtSfcoVvCWnrBJJV 
cOffidW 2: 2^LJtfc<0*^iR«^i<?5W n JlgiOfflDW 

[2 • dW-MC] fcoWCiHrr&. 

[01341^7 biSiz-owcmtevMBfiinf-s 40 
sup Kowcxr yTSTl. B<0H«>mT tfckfjffi? 
il&t (X-r-y 7ST1.4) % Xx yrST1.14T'f-^^ 

XaS^bftffofci:. ^«H<r [2 • dW»-DW] # 

^LTV^1$ttllll«lJ-Stl?tT^SifCS>&. Xt? 
7sn.i5Tii. *jW-n-4 y^rmfii/vb 

h. -f-LT. Xr>y7"ST1.16-C\ 3B»?-v*A«Weff 50 
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[0135] mz, mmum 2 t<t ai&gy- hsn 
^ttsffi^stcoi, >th 1 8 zm^xmm 
?i. mi s\ZTfctnmy-hmv^y i Jx9<n^m 
mmm. 1 a«. Hsfcs^afew^s 1 cattail- bm 
hyyi;x?<7>mmm$mikm®iz. wm%to2<n 

Wfe*fiofz#><7)mgMW3£&MZtiX^&. Z(m 

leky-vmYvyitxirvymmmmi Anmizts 
wc. mvmmmmwikm--ft ! 5X'*2tit:ffij- 
tem8e>m-ft%&Mzwm-r&imx't>h. ^to. 
mmmmmiAit. mf.&6A<mmm2Akm<o 
>>? Mra^vi 3Afcf-r*;i/^n->r yrmsz&i 
AA\m<r>mmz^x. mm®8m.\kmuzim. 
x%&. m3mm.\A<r>m!>ni2A\i. y-b* 

J 7V g t£mt£iaT^{\:ZitX. (2 dW 
••— dw*) *m>h. Mco^yVM.^&^l3AXli. 
zeffi&n iz&w&&&cow.mm<nmw' k w.fljfr d 

W"*»&» ^fflU^ [2 • dW**-DW] ifiWubliZ* 

hm*#>. n<o~>7 hm.$oZ&fct&. ftiaj&i 2 
sa5i4AKitfcaj7j-rs. T\*>i'Tu-4yy®: 

-h^-y\'-H5-<yVgt*iOV<7)jg^ 0!|i.(fO. 2 
^Vjt^O . 6izmt ( 2 • dW-DW ) crw&m* 
W.fflfrfOidlC'Kff^W-n-'f y^DWSr^T 

mfo<7)j&m2i,zt$^x. rvitn-v-'iyfw 

»i. (2 ■ dW-DW) COm^WMm^d [(2d 
W-DW) ] ^ffi/Mc^Stt^W.flJfriOffidWiOm 
[dw] ^ffi/htr^SfflfcS^rs* 1 . i<0 
J: 0 %®&(Dittjizmi>ti?> t,tfO-C«^r< . b*- 
*-Yy4 7^ix.im%cn>$8mzh&k*. W.flJHr^ 
ffldW-^ (2 • dW-DW) *5g*>i<— SfitJK 
^ LTV^^ttftm&S^^ tc i otto- h 9 
xf<m&W±Vtt>H a £m£3izlfi)<\ 

[0136] &t>. mmmm 2 izx&tmy- \>wb 

yyiSxfem&mtz^Xl*. HI Ofcfcft-SXf 
•y TST52ti>^THiS^ffi 1 fc <fc Ste^y- bW. b y 

y =jx9ff)wmrnm.\,z^x.xmi&nm. 2 1 i 

[ 0 1 3 7 ] itz. @9fcJjcrJ: 3 fc. ±Mi<rgmcr>B 
M2XmWlt:mi7iZ7F&^mizft'>X3yt:3.-? 

turn?- bmbyy-jx? zmmitz>t:tfxDmm7 
o^7A3o$r. wayy&zmmLtimmm^ 

@2THiBj L^$&gy- h 5 y zsxfcommmz 

uyVz.-fX-mX'Zk. it:. HiS<^®2tJ:S 



6 1 

tmy-hWh7>i?x?0)w&iTmiz^Tii. mi 

0 (csitsxr ? TSlSZiz&^xmfcoBMl tz J: 

1 izx itmy- hwh?> itxfmmmffiim 
[oi38] m^<mm i & j t/m^crmm 2 t 

x^<o-7X^^^;nnw«,»i ± *) i>+ftiz/bZ^ (w 

.Na«W.»i) VX^^^NiWillifcy-h 
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* 1 . 0 umtxwvtjvcoTW x/mw*? vy 
xismt&fiitblzl^ ^YyyVx^ayf-^^iVi-u 

- h^^'X^ b V 7 r VVXt +£h VA Y Y y> : JX 
fc02-xr>hyyi'X?£m^&. Zco£5%1-v*)l> 
y^^llilz&^xy-hitkb^m* b 
vx?***)WSw B kcom&hyyi;xfizJ: 

&izMz&ihwmzr>uxwm-&. -?x7+v*)v 

10 W.£ffiVVtfc§<9fe^»W.Sg^dW»»«85 
[0 139] 



dW ** (V gt ) 



~ (W iNa g 



nib 



[852] 



ofi 



(1- 



y nHa 
'Hi 



-1 



[0140] wt. y-MLbPOB-V-X- KW * [0141] 
VX¥M (W g - G.¥B) fciJttSW [85 3 ] 



dW, 



K 



oNa 



uffi 



(1 



T nfi 



-1 



[0142] ^-httJ^'OliWifcVX^^/MS * [854] 

ti. Clix^eDll5-^rrAW»i, AWNa£fflt\ 85 4, 
85 S^BIffii&^OA-^OT. 85 2A»£>85 5 
Sfc. W.flJ^^gcOfidW*i:W g flJ>V<OJSg£7)fiDW 30 
**t(T>mm5b<r)3io\&ch. fcfc'U AWti857 

[0143] * 



[0144] 
[855] 



[0145] 
[856] 



W gfi _W ifi +AW fi 



W gNa -W iHa +AW l!a 



dW*»-dW*-A¥ fc + G 



nNa 
ofi 



(1- 



G, 



AW 



Ha Q, 



T nNa 



Efl 



w. 



AW 



efffla 



W 



AW 



efffi 



[0 146] 
[857] 



AWs AWjj-AW^ 



[0 14 7] 85 5. 85 6»±. W.na«W.iiiC7)B8& 

Weff*«ttaj?ilS^fc^L"CV^. -f-tT. 856 
<7)®®<9i&D!&2 JS#^££ m: m . ffl*mHI£ r £50 [0149] 



a-c3c-tt85 8£#i.. *i/c. w,»i^w.«it-rs 

b. ®.5 8\m5 9C0£dl,z$fflZtl&. 

[0148] 

[858] 
W 



ffNa 



W. 



I AW l< r • W, 



effWi 



efflia 
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AW I 



[01 5 0] 85 9«. VA YYvyVX9<7y<rAX\,z 

mm^t&.mtn. aw=o. um. r=o. o 

;HMW.«i£ 5/imJ:9i*&<-r&^#*>6. & 
£\ f-v*;W-n— 4 y^nwS: (2 • dW-DV) 

[0151] mmemms. mz. m&(?mm3izi& 
tmy~ h 7 y fx ?(?>mmamz^\ vcsmh 
•ft. m^mmsfizi.h^if-Ym.Yyy^x^a) 

x?<rm&ffi&<r>YVA ymcgfcfflvvc. f-^^^-o 
[0 15 2] HSfe^®3fc:J:&*esy-bffih 

7 vitx?vmmmm\z^xwm\£mfth. 
fmmmsizkhmmm-mx'te. z-r. m&<m 

VA YYJVVW^u-YyVitXtommBN 
thii. VthNaS:. fllxlflds - V«.fftt^4>mt4-&^r 

ftTtttu-rs. ciofc&aas^itsvtbNa^i^ 

>f7"V«t. •«ri?^iy-b*-A*-K7>f7'i:+o 
-h?>VA?CDy-h*-'*-) t 7A?V s t. 

*>m2y-Y*-><~v : 7A 7ttfmL^t^d£t$0> 

"PC, vx?^*;mw B £X!Hi, y-X ■ KWV 

j^aai-fs. iwraftSH, isgcoajs^t LT#s 
^nm.mixmmt-thbtiyizi-ci-h^y^x * 



(33) ^2000-68508 

64 

**£>y-x- H^'fymaRNaj-Ysgft^io 
xj^fc^stfcUcw Kh^yi/'x^y-x ■ h 
ttftt&mmz&X'bh. zcrxmmi. minx 
x- Hi^-f yia^a:^^j(arott^dtt©2:WL 
miAV^y-hx-^-vyAzrvwfi&Vtt 

10 fc'ttM&S 20<7)®Sc0^tfc LT^^flS . 019 

$*U YJ^ti#R*i:ig$*i.S„ &*5, Hit^S3t 
fcftS Z cn>W&<n*iiz\&W8Xffla£tio £> ffl&*>3-£ 

hi 90>3&mm (r*. dw> kua^^hco 
mzimeonm&tf®.*)^. meoizn^x. 

[0153] 
20 [860] 



30 



= h - DW 



#' 



[o 1 54] ^o-h^y^'x^^y-x • YisAyfS 

fiJlRMa (VgtNi + 5-VthNa + VthHi) iWFh? 

yifxfnv-x- YisA>m&LR*i <v««i) 

DW»' (5, Vjtwi) , R»' (5. Vgtm) HXTfh 

Si/^bS-CAS. ^7h*5*iVf Hh7>xX^t 
^n-b^yvX^BffiSEE^il (VthNa-VthKi) 

tzmt^tz. %L6ovmmi i t>&ztfrt,%L6ix%. 
mzti&m&Fuy- h^~^-vyAyv s ticx^-r 

[0155] 

[86 1] 



f (a. 



W = R 



#' 



v gtii> 



DW 



#' 



(a. 



[015 6] *ZT. is7h&8£$mZ-£Xy-h* 

-^-V7A7'v ls t(Qfo&mmxmkF<mmfmffm. 40 
7hmsozm^x. ma.imi9i l z*-?ioi l zw&z 

A >rw&\^x&e>tizmtX'$>h. 
[0157]<Kt. MOShyyiSXfV&mi-v^fr 

<sw«f f <mnz^xwi2 0 s-ffl^Tftfwciiw- 

5. 02OfcflttHtecO^S3tJ:5«s»> i -hSh7 
VyX^c^eplB^tfe^S^Xr yT-ti. Xr /^50 



S?rST1.20^^V^T, R-^J^ft?^, 04fc5jr$\ 

mfe<mm 1 1 i zimy- mh? >i?x ?<rmm 

mm^^XT"yrhnmX-hh. Xx-y7°ST1.20-C 

S6iK*-rrasF^ttfi[-r6„ ^f77sri.9t 

Xx y7^ri.20-C#^tL5ja6 1<OH«te*5:ffl^ 

txx «y rsri. 7-cttm Ltz*<rimm£tf$t/ht %h 

i^7hM5o«rffl^T. ^^V^xx-Ay^m^mi 
•? hx=f v 7S11 . lOfc £V$g&1-r ^HlWef f 
-T4X7 i »/7*STl.lHi. 04fc^-mttc7)^®lfcJ:& 

4. 



65 



[0 158] &i>. XT--yTSTl.llTf-^*;kf-a-4 

A 7v t ttfomm<Di-**)i'i-xi-4 yym ( v gt ) 
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*W<0?mfrZlz3:&Wk£Zimt?>t:#>iz. flUfcflfcffl 

[0 160] 
[&6 2] 



F(A. V gtIi )=dW**(^. VlEtii ) + 



h' ( S, V^)' 



dW**' (3. Vgtii ) 



-DW*W, Vgtfi ) 



[0 16 1] t-f. h&isyhm.8iZ}tL. DW» (V $[0163] 

gt«i, S) . dW" (VgtKi, d) Sr. -We f flH:6 [»64] 
3, &64-C5-X&. fcfc'U rrifcrailia6 

■£5-Z.t>tlh. 20 

[0162] [0164] 

[&63] [&65] 



DW*= 



W.^- rri ■ W, 



1-rri 



dW**= 



W iNa~ r s * 



W, 



■li 



1 — r a i 



[0 165] 



[0 166] 



rai ( Vgtli . S) 



h < v giwi- a) = 



R Ii' < V gtWi> 



R Na' ( V gtIi +a - V tUta +V thii> 

* A U&66] 

R Wi ( V gt»i ) 

R Ka (V stIi +a - V thHa +V th»i> 



it ft H&67] 
R lfa< Y rt»i + '- V tMa +V lMri> - R fi (V 8tii> 

W Bi»i — W «Ha 



h' £:£tf>6„ y7MWn-h7yx'X?k7>f 40 
6 2T^$ilSHScFtt^-b^-A-H7>f 

i:&<7)>-7ha«<7)fi5-Kco^7h«*oi:-r-& (02 
1) . *LT. K«>-7hfi5o^ffl^-C#^^SW 0 flJ 
JtOffidW (V g t, So) ?-v*/W-n->f>'7D 
W (Vgt) t-rs. 

[0 1 68] &t>. ±mm<V}m3Timc?)>>y h* 
So£I^F<o&3|l«i^^jNfc&6^A>£>*fcSgU: ♦» 



huh $m f c7)fii&-?-a-rn 2 si Lxwzm<?mto&m 

-K^:TVgtnKoivc2 0j5gft^-£*§£\ I§» 
Ztt. gc6 8^J;3t^-rc:fcA t T-^S. 

[0169] 

[»6 8] 

20 

z=2 



n=l 



F2 < V gt»> 



[0170] .ifc. HiSOJg©3-CfflV^a6 2i7)fU) 
Ot. &6 9~&7 l-OVYtfift»£JBlYtHRF£:&tf> 

[0171] 



(35) 



[&6 9] 
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F <«- V gtWi ) 
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[0172] 



F(l. V gtIj )= R~(I. V^)- — 
-R # (i. V^) 



* * HR7 0] 



[0173] 



F(a. VgtI1 ) = 



* * [&7 1 ] 



+DW*U. Vgtfi ) 



[0174187 0. &71fct>ttSR"teR-W„# 
tetiiWC. vx?f-**H4aW.cofi£0fcU;i:£ 

;HSW«SrX|»t, y-* ■ KI— f y^lffRJrYfflfc 
fcoT. R-W.^fttiftSKBS) £*H$LTX=0;fc 
-t«Y= 0 1 LX^itt YWKcmR" £ ttZXWfr 

2. s6 9-^c7 i<D\rrh.<Q%&zmvx:i>vm.mfc 

I«b0ji«fv^ St70. S7l*fflv^^fc«R 
••£ftt«-&;£g#S>&. S6 2Sfc»i^6 9 

[0 17 5] ±SHtec7)jgffi3T{if-^^^n 
->fy^n*)<Offii:LTS^7hM^oi&fflV^i:^^ 30 
W.^tf^dW^tf^ifflSfiJttf, y-h*-A-H 
vA :/V g t#0i£#^**;H-n->f >7DW<offitt, 

^imT^-txhx^ (02 2) . mmy-h*-'< 
-.-r yymmzn&x < &%X'Z & . 

[017 6] =5rfc. HSfetf)»®3c^gy-hSh5y 

£ t J: oT02 3 fc^T J: 3 {cffi^-TS ^ i: 
lumW: (DW», R») % W.fl)^ffldW5-R«JM-«0 

ttj-r swiajs? 1 2 b t . mm® 1 2 B-eaas t^mt^ 
noisy h&do Zib&thM&i'y \-m&& 1 3 b 

fc. 2B^asLfcffi^#*^KO:'7h*S 

?-**yw-o-> f 1 4 Bt-ft s . m&<mm 



2B-CJ1. ZL>lZXJj®5frt>5-it>tlh~?Z?1-** 

£g(DW». R») ^-fbcOM^dDW/dVut, dR'/ 
dVgt. #1tftSlcOffl^h^aaii-S„ ttffigPl 2BT* 
«Saj$f^3c^c7)W 0 ffig^^co»g-dDW/d V gt , 
^cORffig^^fO^dR'/dVgt. #ttttSSC0 

tiJ^TSc6 llc^£ftT^SWmFcom*£ffli!#ft/h 

f-v*iH-n— ( y^^^l 4 Bfc*JLTaj;>rr2». 
***jWn->( y?ft£&l 4 BTIi. w.flj^<7)tt 
d W J HSS^cOW.J^m^ilDW t * *A^n~ < 
yymtVifcU S3 9^$*lT^&ffc$r£fT->Tli 

[0 1 7 7 ] 09^-Ti 3ts ±Ml<?mk(nm 
m3xmwLtim2 0iz*<t^miz&'iX3yvjL-? 
\iznmy~ YWYvyvx? zmmz-tt&Kitxnm&T 

® 3 TfjMH L/i«sg^- ha h 5 yfxfeommm*: 

ayVjL-fX^mx-Zh. tTt. HSfe(7)Jgffi3tJ:S 
ffigy-hSh^yyX^c^s^ffitov^TJi. 01 
0 tfcftS f TST52tt>V 1 J: S 

^y- m h =7 yisx9<rm^WimizRz_xm&(?> 
[oi78] n*s^ffl[4. t-r. m&mm4iz£& 



(36) 
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xm24£m^xmwth. 02 3&. mmnmstz 
<t &tm?- vm. h 7 y foymmmm&m^x 
t> ti&w t y- v rv Kt t <7>w® 

W.M a i6^S3o<0-fn-h7y^*X^tV^T. Mff) 
-fhiz#><vm£b%hv4 F Vyyyxforzx?^ 

^Miw.»i \m im^Wifeztix . 10 

[0 17 9] 02 4£02 5fcJt®LT#**6J:3fc. 
£✓7 hiStfHItf^Oj^ hM.8ofrl>-?tlh b V st - D 

5^yVgt<?>ffi*«Plttf0. 3-1. 2VOKHT\ £ 
<9^7 7<0tttti»iSi:-Stf-S t>OZn.^t:ittUf -fo 

teOJgig 3 i: PlSfcSg 1 RlffS 2 y- V jjw<- K 
[0180] >I^BI!OlUSJg©4 fcj: l,«SS^' 

6^fflv^Tiiws. m26\,z3fcmmx\i. mmmt 
vthHacoit^ffi. •r%h*>&i(?mmi l z£-oxm*iz 
&itt&m.&mw*ip^24iz^mimm. * 

O^fflta*>m*f0. 2-0. 6V^®HTS^HBH 
*vhSV^fcSrfflV>-Cttaj-r&. H«*>fl3Si4£J:6ie 

ffig<offiDW»coy- h 7*v,tfc*t-n.te 
#tt£=f!l« LT+o- h yy =yX^ff)M<ommW±d o 
*SSO»ffi3tiS^tfiljl-5^# 

[0181] HM«0®@4£7)— W02 6(C*d*l'CVt 

sfeojg® 3 \z x htmy-hmh yyvx tvimmm 

x>yTST1.20, ST1.7, S[\.9~~St\.\\1Z*:1X?tlftBit 

H2 6<OX7 i yrST1.30~ST1.34-CftS. 40 
[0182] Xxy7"ST1.4~Xx •y7 , ST1.8Tl?§j££iX 

& )\s-7<7)tpx\ xt- -y rsn.3oxfSM^.<ow. mm?) 

mWtf^lh^tlh. Xx-/7ST1.30T^^>it«.DW»c7) 
ffifcL ^yyVm.S\z-o\y.xmUi2 0W^m:hdr 
-h*-rt-Vy4 yVtt^z-oux^ibhtlh . 
Cltf)/l/-7V)#-e. X^r-y 7°ST1.31t:'tt. #y7MS 
(COV>T2 0ffl^fflDW» (5, VgtO—DW (<?, 

v g t„) ar%ffi£«ziMBg<r [dw»] tfffgSiu.. 

[0183] £^7 haSfc^vtCD&OilUtg (X 
T >y7*Sri.l4~ST1.8) tf&TLfc®. Xr>y7^T1.32 50 



8182000-68508 
70 

m&nw*imcofflW(wimx'5-z-t>tiz>. zlx. 

*/Mffc^*;i^n— f yrwbamxmfeZtih. 
[ 0 1 8 4 ] ifcfcr. Hffic7)Jgffi4 iCi-S^y- f 
7>-v : X^t7)#ttSfB^M^o^T02 7 fcfflir»TKW 
H2 7H*-T«5»y-hSh7yxX^cO!|fttff 
«HS 1 C(i, H 2 3 fc^-nSte^©3e0tfegy- h 

mhyyisxfemmmmi Btmmiz. mmm 
2comfciftotetb<?)®fflm3fcimztix\>^. z 
vmmmsmicnmmz&^x. m23emmm 
mmiBt m-ft*TX'*2ttJi&4Hm 2 3 v>m-fft 
mizmi-zmftx-fyz. 040. mmmsimic 

ti. tma56C<Ottaja512CfcK«Ov7h«^a51 

3 c b *;^a->f y^^sa 1 4 c J^koffl^tc 
o^TJi, «fttSfiffiHglBfclltfc«jS-c§S. 

[oi853 msmsmi coamasi 2 

h jT-A- b' 7>f 7*V st i ««q-c^$*t . 

S (DW. R») JrSftS. S<?5^7hi^liS13C 

zcr>m®Qizt5Vi>$i)!mm (dw», r # ) cofi*- 

Wmm^a [DW»] ?:^«). *«0^7h*^o5-^S 
-TS. fflfflg&l 2CJ±. Fg5oi:-5-il^j£ 

*>v-t-u-4yymzmi4C{zm,x#j)-$-h. ^ 

^^-n->f y^^ga 1 4 CfcL S^>-7 hS5o iz 
^xm££i. Mz-lfo. 2SV gt so. 6{cS*lfe« 
&<m*mw&mw<nw^*h7-**)V7-u-4 y? 

[ 0 1 8 6 3 frti. 09tc*-r«i: d (c. ±Mmm<m 
M4 x-mm ttim 2 0 tsat^mt^t-o x 3 y tr 

Hf^y- Fffih^>'^X^Srfffli$-a:l > ^«>0^i7- 
n^7A3 0S-. gi7-o^7AS:^L^iBII«ft*^ 
n>bT jl-^ tH^flX^-yrS CI fc X -oT±f5Hifc07B 
S4 -ClttBB Lfcffi^y- FM h 7 V^*X^<0^tt»fifi?r 

tmy-hmhyyyxfcvm&ijmiz^uxii. 01 

0 fcfcttS Xf f 7°ST52tt>V^T Hffe£7)Jg® 1 1 J: 

ffi&4tz£imsjjmzm^titf ±Mmm<mm 
1 1 x itmy- hmhy y=jx femmmKm* m 
mjsmizmm Ltzmsb mm<m&*m^& . 

[0187] ^rJ3. ±E^lttOje©4KfeV^T . f-A-* 
y?M*-^m»&&rmw<KW&!15g.<t 
[DW»] ^W.fl)>t<0ffldW<7)gJflffll&ff [ dW"] 



71 

hlxh l>0yTt\itc < . 7- h K 7 4 yv s tim 

-HH=*3V* (W BMa «W.(ii) &6 3<iS7 2 

[0 188] 
[R7 2] 



DW # *=:W, 



. — r r i 



W, 



mVi 



[0 189] &7 2<CglrYt. ^*/H"n 

tin. smrr i<7)wmumffm>bt^dzt 

fcL *<9S£&rr i-»««Mia*W/M:V^iki:H 
BBWC*4fc*>. Mrr i-i*m{|S£0>6&tt>? 
tin. 

[0190] =5rii, IQ&o«®3£Jtfi36cDjg!g4 fc* 



(37) ^2000-68508 

72 

B Ma«W.»i) fc£. -7X^f-+^;mgW.wif:y-h 
ftb&< 0 HW** 1 1 O§gttfi££0>W. JSS^ffiDW' cost 

l. 0umVXy<nv'<.)l'<n : r>Uz./®W*7*— ~?y 

^«02-9<7)h5y>'*X^5rffl^S. ■KOidfrf-v*/!' 

y/DW^ffi fciN vt y- hitttf *) mvft k 
•7X9^ *;Mgw. k oUA* h 7 yvx* t± 0 

©W.SrfflV^t £^€AcOW.&g<7>ffiDW*«St7 3 

[0191] 
20 HS731 



DW # =(W I(b - 



Mfi 



R, 



(fa 



'■fi 



) • (1 



Vi 



-1 



[ 0 1 9 2 ] Wt . 7- hitUpOm - V-X - F W 
yffiwzy-rtfyxim (w* - R¥®) (clsfts. 
^<aW g SS£DW s 'fc^-fc1-3l:&7 4##£>*l • 



DW„ 



= < w gria- 



_!1 



[0 193] 
[»7 4l 



W gfi> 



(1 



R 



[0 194] y-htthtfOlgw^fcvx^^/Mi 
W. fcoHS: A Wi; Zti?tiV4 YY^yVX 

w g tii, w S N a tvx^f-v^;ntSW.»i, w.NafcolSfc: 

.r*l<i>tf>3IS:*cfAWiti, AWNa£JflWtf£7 5, 
87 6tf>W$*<j£9:fcO. *£T. JS7 3*^S[7 6S: 

w g *k<ol|{±S:7 7^«J:at^rl,„ fcfc'U AWfi&7 

8 t^-t t & v&mztix . 

[0 195] 



* [»7 5] 



[0196] 
[&7 6] 



[0 197] 
[87 7] 



DW # -DW g ff = 



A 40 
R 



W gIi= W «iWi +AW Wi 



W gNa~ W u 



Ha 



fi 



(1 — 



Na 



7) 



AW 



Na 



L Wi 



R l 

w 



AW 



Na 

effNa 



w. 



AW 



efffi 



[0198] 



£50a [f&7 8] 



(38) 



8032000-68508 



[01 9 9187 5. 87 6i±. W.N.«W.nitf)K$ 

858fcP?fc:£iH§?>. ioT< ffl^H2:Blra«ffiJ: 

[ o 2 o o ] &(;:. ^yy-httJLOco^o^tiO 

V-X- KV-fy^)iRtot$:ia7 9-C^-r. -Id 

[0201] 
[879] 



'eff 



g + R 



eff 



sd 



[0 2 021 i-v-hyyiSXfkVJ YV7>VX? 
cOf-p^/l^L^H^AL (=L e ffMa-L e ffMi) kW. 
<fc. 87 9t±88 0tf)J:dfc:^-e££. 

[0203] 

[88 0] 



R-. 



'efffi 



g+R 



W 



effNa 



(1- 



AL 
'efffi 



sd 



) 



[0 2 04] 88 014. is-Vmsi&tfmrt-*r*lV& 

effNa** ( 1-AL/Lefftli) fgfc&OJtJ: 3 

Arfc-9(,vC88l£#?>. 
[0205] 
[88 1] 

I AL 



W 



effNa 



<r W, 



'efffi 



effNa 



74 



* [0206] gB^**>l*L e ffiiijPI2fr?.X?*'Y 
*;l*L.nlsWU^f-*k» 88Ui88 2tf)«k? 

[0207] 
[88 2] 

I AL I 

L .Ii> 

r 

[0208] 882(4. Wijid&^&W Kb^y^'X 
/l^OHAL^O. l/zm^ffljSiir^O. 02kt 
;kgL.«i£ 5// mJ: 0 <-f S^tffea. 

[0209] SBfeoHm i fci s&&y- Mi h 
vm&mm 3 c £ « imy- h m h ? > vx 9 

fPtiEfrfe (JUT. RmStUd. ) Sr. 7X?ft^ 
20 «gW.#0. 3 6 *em. VX?*"**/!^.*^ 0. 4 

umnmoshyy^x^izmmtti^iz^^xmm 

•th. 02 8fc. GmaiJit/RmffiTH^iTJtf-V^ 
7H-a->f ^^n)W (Gm) , DW (Rm) fcChiaffiTH^ 
■htt-^MrU—AVifVA (Chia) WitJRS:^-. G 

m&fcRm&tt. tatari^— (msa^t. H&fc. bhi 

CEVth£jEAf3to££J:US&9rtrC. Gmffifci 

[0210] W 0 fljn-£OffidWfc iU^^W. 
30 J^gDW, DW(Oy-h^-^'-h'7>fyv g t*«0)6^rC 
coy- h <- K r£S#tt?rl^-?» . 

o~f yTDW. tt*S<DtS§h. tt&<0«£ ftftf* 

8s (=i/f ) *y-h3r-A-H9-frv,t«y , c* 

fcS§JH-&fc. 88 3*^88 5iM§£. fcfc'U DW 
Gl, DWG 2, A~D«ffii<7)®@rC*>l>. 

[0211] 

[88 3] 



DW= JW-DWG1 



V gt -T>WG2 



V 2+0 (V 3 ) 



gt 



gt 



[02 12] 
[88 4] 



h = 



'gt 



+ B+Q (Vg,.) 



[02 13] 
[88 5] 



g = 



gt 



+D+0 (V^) 



[0214] ZCOkZ. dW". DW*. DWfct. &tf)J:3 

[02 15] 
[886] 



dW**^«W-DWGl • V^-DWGa • V^+O ( V^ 3 ) 



[02 16] 



*50* [887] 



(39) 



75 

DW*i?aW-2 • DWGl 



v *r< 3 



DWG2 + — -DWG1) 



^2000-68508 
76 

2 +0 (V. 3 ^ 



gt 



') 



[02 17] 



it B 
dW**r«W+ ( DWG 2 + — 

.A. 



* H&883 
DWGl ) • V 



2 +0 (V 3) 



[ 0 2 1 8] 88 6*^S8 8*»«JW>£ 
dW, DW. DW»Ji, y-hjf-A'-H^^yVgtSrO 
(Cj^ttSfc. ft(C5W(;JR^-f&. DWGltDWG 
2#IE<7Di:£. DWJ±. y-hsj— '<-F94:7V«tJ&* 
rnmiizr>KX dWiO t>£»fciSfeH-a . it:. 10 
DWli. V g t = OTffte^»^>. y-h5T-^-|«9 

£fc4»6» DW»#V st #0<^^— Sfc&Sidfctf 
W£ifcj&C&S»raBttfcSUTV*6. -IfUi. ^7b- 
TVF ■ (£0£&tt* W£tf, Y.Taur et a 

1., "A New "Shift and Retio" Method for MOSFET C 
hannel-Length Extraction," IEEE Elect. Dev. Lett. , ED 
L-13(5),p.267,1992fcE»£ftT05. ) <M-v^A^- 20 

29) . **lfc#tU RmStGmM> ff^COfcfttO 

y-h^-^-K^^yvgt^JStts*^. asm 

[02 19] 

JSLrJHJLfcJ: IS*S1 . if*« 

7. h^jis. n&ai 2i>zwm$m 7tm<rm 
&7-mh7>i;x?<7Mmm}jm. mm2 1 . 30 
m$M27. 13*32 8« msm3 2h&wm%m3 

JWMciftif, ®2> I -h^--^'-b-7>f7'<0Klifc:« 

*>&t\ m2tmy-Y>mh7yi;x?crmm&ifiE 
[0220] n*m 1 1 mmm&y- vm. vyyyx 

mr a Vy A ££g t T *> l a y t A - ?RMR 0 "TSg 
=SfB*MWIcfcJ:*LHr, »l*Jit«S2y-h3h-^-H 

m*JJttra2y-h:*w<-F?47V>«iF0ft 
SWft a— i y?<r)mZft5g. L^t< i: 

[0221] «!^2B«S>iBI»y-FfflF9:'S>X* 

o^Ht^fitjrffi* mm*m 2 2%ma)im7-hmh 
yyitxfnmmsmmizxtuf. 8tttt»£tt*re*5o 



gt " v VT gt 

[0222] iS^3*^fi*«6fc«J:t^ii^ 1 3*> 
1 6<0+W^^hj6 i K!B«iOi«i»y-bSh5 

6J3.kt/||^3 3*»^>if*3B3 6<9+Wvf*uW;:fE 

[0223] lf*]S8*>Sv^ili*iai7, 7£©<0ie 
»y- FM F 5 ?<0#^ffi^£fc«ff3<JB2 

8*sui. ft£JS37. 2 7§mvtmy-imhy 
yisx?<r>wmmiWz£ix\s:. 7y7±x-n<omm 
ms.cot # i^hith^am^m^^x^^^v 

[0224] H^9&St*&B^18£Be>ttS9' 
-hab5^yX^(0ltttlF«&i6afcfcgB*ffl2 9& 

SVMilf*S3 8S©^^^-hSh5y^^^ 

[0225] 1 0 &6 UttiB&H 1 9 SK?)**!: 

*iv^liM*a3 9ifi®co^y- hSh 5 yvx?<r> 
mimmimz&Mi. y-hx-Jt-vy'tftfov 

ttJftSf-^^i'-to-^y^S-gt^r&cofc:, m3<^> 
«ai[t2«Lfc«4»6*2««igtn&9lV^T»6*l4 

[ 0 2 2 6 ] ii*Ji2 o§m<?*my- m h 5 > ^ 
itmrnwuzz ->ximtmiz. ^m^mmxmm. 

[0B<OfS#^BB3 

[0 1 1 aiiaffit j: zmrt-T^gmiummt 

[02] Btt«ffi^«l!fc:-o^TiHW-*fc»«)/5 

[03 3 Gmmzt5l?&1SM&. G.«]>tt}J:tXW.flJ 



(40) 

77 

mmmim^m^-m^-tya-^- vxb 
t. 

tH5] mt&nmm i fc*«t a**)^ y bmav&iz 

[06 ] +**)vi-u-a y?ttm&<w.mmk 
nm&z math tzubcoT'y 7~cbt. 
[07] mKomuzn ^xwmth tubcvwrch 
h. 

[08] fmnm&ivxmy-YWYyvi/xfn io 

[09] 08coftSS5£nyti-:?-eSISi-rS8fc£ 

[010] ussojgsioifegy-hah^y^x^ 

1&lM*^t7v-**r-YX'bh. 
[011] l^^-hah^^yX^c^SitctJJtS 

7X-ht. 

[012] f^^-hSh^S^tfJSjgKfcttS 20 

[0i3 3 mfo<mm2<7>i!mzmw-?z>ti#><>>7'y 
yxhh. 

[01 4 3 <!EB^<7)W.JS^)fitli€«E<7)^lli: 

[015] W.Wfr<OffltraeSffi^^lfc<OW«S: 

mm-htith<7)9'yyx'hh . 

[016] W.Wfr^ffifc 2teLfcffij&><^K,«£<7)W. 

5 izsbnVy y Xh t> . 

[017] w^<mmm2<r)imy-Ymhyy i Jx9 
ffymmmiimn^ffy-mi^cryvi~^~vxi) 

[0i8] nsico»®2coje^y-bah7y^^ 



^2000-68508 
78 

[0i9] RmmzmtmA. nma jot. 
m*wmtht&xn?yyx'b & . 
[02 0] m&mm3v/imY-YmYy> : Jx9 
<rm®MW?&^M<r)~m*Ktyn-^v- hxh 

[02 1 ] 9mpMm3£&ttl>1&i'7 h&VVtfe 
tz^xWfflthtiifixofyyX'hh. 
[02 2] *-r*jl^n-> f y^fc«L«£?)W,,Jffi& 

[02 3] lOlWJJBJia^Wiy-bSh^^x^ 
«S1BW3tB^»*H* -y ? 0-C* * . 

[02 4] HS6«0jeS4c7)fi®5:^W-Sfc»tf0^7 

[025] {m&cow.mw>mt mmw£.<vm£t 
<m&*wm?hiz#><r>yy yx-hh . 
[02 6] mkffmm4(oimy-bm.by>=jx^ 
<mmmim^m<7>-m^-tyvi-^~ hx& 
*. 

[02 7] iut<^gS4«tagy-hSh7>'>'*x^ 

[02 8] «*W>1WWIi^fcJ:r>T*^4f-* 

mmmmiz^x®hixh%ixt<rm\.^WLm-& 

theory yx$>&. 

[029] »|^Sl£J:tFXMK»m3«>KffifF 

mmizto^xmi<Dt:MzWtMi-z>y- h h 
yyxbh. 

1, 1A-1C «tt8PmE. 4 Mff8. 5 KTi 

& 6. 6A~6Cfj-gg?. 7 aOT. 11 
EE ■ MHfcJfc*. 12. 12A-12C ttttj 

SP, 13. 13A-13C K^v^bM^^. 1 
4, 14A—14C f-^*;W-n-> fy^fc^gB. 



[01] 




[02] 

Ids 



[07] 



[09] 





30 



(41) 



^2000-68508 



[03] 



[04] 




( STAHT ) 



X 



sn.2 



4 *fi*9W«T»t ±»***i«i J 



inl 




74 Kl^yj>x*«>S||tiB0Stt* v tWl _V tMl tU 



W*ct:fcu> tw («MJfo. avsv^si. av) -e„ «rbc20A 
k dw*' (j. v^K g/ (j. v^k f ( j, v^) sec 

PC*. Vgaf^af ~ l ■dV n = l. 2. 20- 



ST1. 5 *iRt < V^-Vy,,^ 



ST1. 
dW** 



STL-U 




(42) 



^2000-68508 



[06] 



[01 11 



E 

I. X 



g i 



-T | I I 1 j I 1 I j " 1 " J 

^S^eooooloooooooioo 



>°oooo 



o 



1 


*x 
**> 






X DW 




O DW(G.) 







9oooi> 



_L 



I i i i I i 



0.4 0.8 12 



[08] 



x - 
i— 



- 7" 
7 



n tttt 



n 

/ 



tttfi* 

IE 



^7 ktttfe&S 



|P. K, Q 



7^ 



1 




I-V 








1-V 









I 



All* 



t6 



[012] 




5 
> 



[013] 



[014] 



3,0 
2.5 

e 



x 



2.0 



Q 
J 1 



1.5 



CM 



0.5 







i 




O W.=Q.36Ujn 






x w.=0.60um 






• w.=0.72um 












. i . . . . i . 



0.5 1 15 



E 2.5 

5t 



v 2.0 



1 



* 



1.5 



3: 1-0 

e 

ft 0.5 



-pr- 



O delto=-0.03 
x delto=-0.02 
• deLta**-0.01 
a deUo=0 
+ delto~0.0] 



+- 



to 



--i — 



stir 



I i i i 



0.2 0.4 0.6 0.8 1 1.2 M 



(43) 



^2000-68508 



[01 5] 



[01 6] 



6.0 

4.0 

-2.0 
-4-0 



o delto=-0.03 
x deito^-0.02 
- d«tt»=— CM)I 
A detto=0 
4- detto=O.Ol 



T" 



_L_ 



_L 



JL 



0.2 0.4 0.6 0.8 1 



L2 



b 
x 



t 

CM 



6.0 

4.0 

< 

2.0 ] 
0 

-2.0 



j ^ 



-4.0 



T 



T 



O4elta«-0.03 
xdeito«-0.02 
• delta=-0.01 
Adelta^O 
+d»lta=0,01 



Jb 



-Lj 



_L_ 



_L-L 



0 0.2 0.4 0.6 0.8 1 U2 L4 



[017] 



[019] 



(start) 



ST1J 



Attorn 



X 



SSI .2 

/ 



IE 



c^TKuniitfo. evt-r*. feHIB^l?'='i tt ffc'*'6• 



7 1 " 




Hq 



9* Kh7>yx*flXWBBfftt* v tMi" v tWi tu 



sn.12 



2dw**u. v tftt >-Dw*(i > v^t***. b=i. 2. a 20, 



|«*BE*HT, 2 - dW"-DW*g>tfWttar C2 ■ dW**-DW*] t»ltt> 



-L 



ST1.14 

3- 



DWt < 2 d W**— D W* > 


... 


1 







-STL 15 




[024] 




0 0,5 1 15 2 



(44) 



^2000-68508 



[018] 



re 



mum 



13A 



,_ 7 

6A 6 - 



12A 



M4A 



jams 



} A t v thii^ 



i-v 



|a k, q 



^4 



3 2 

- |«jaan| — (ana*) 



A** 



3 



[020] 



[025] 



f start) 



X 



sn.a 



5 &«*«»<DTmt±«ft*n«t# ^ i^-K. * B9 ^* 9Mms +^ 



m.3 




yi.20 



P U. V^^R*' -k-DW* n-1. 2. 20 



ST1.B 
\ 



-| 3~*+Q*:f&„ HJtffQ=0. PL |— sn.8 



STJl. 5t«C<V tM| =V tari T*4o 



^ STL 10 
STL 11 



E 

K 

X 



m 

m 

G 



6.0 
4.0 

2.0 

0 - 
-2.0 -4- 
-4-0 



Odelto=-0.03 
Xdelto=-0.02 
• d«lta=-0-0) 
Adelto=o 
+delto=0.01 



4*-*--; 1 ! i 



i 



_L 



0.2 0.4 0.6 0.8 1 U2 



[028] 



E 1.8 



P 

X 
i i 

A 
Y 
J 

□ 

4- 



1.7 

< 

1.6 
1.5 
1.4 
1.3 




X 


DW(G m ) 


• 


DW(R m ) 


O 


DW(Chta) 



_L 



■ ■ 1 1 




0.4 0.8 12 16 



(45) 



!fi§i§2000-68508 



[021] 



[029] 



i 


. i . 


. > i l > 

! 

i 


• i j i i i 

! 


- o 




• 
• 

r — 

i 

• 


j I 

j o - 




i 








i 


o i " 




r — o — 


o i 






< 


> j 




' i . i 


. . . 


. . . i , 


..i.i.' 



-0.1 -0.08 -0X56 -0j04 



-0.02 



b 

X 
i * 

o 

A 
V 
I 

□ 
•K 

-if 



2.2 
2.1 

2 
1.9 
1.8 
1.7 



i ■ | i j" i "j" 1 1 i 

\\ X DW(G m ) 
• DW(R m ) 
O DW(SAR) 



i i i 
o 



o 



1.6 
0.6 



j 

4— *»■ 
I i i — i I i i 



| — o- — j 

■ i 

; j 

--! + 



_I_L 



I I I 



as 1 1.2 t.4 1.6 

y-h^--^-h m 5-<^Vgta)JbiR[v] 



[022] 



E 

X 2 



eg 

□ © 



<xx* 



Lx**- 



°f , oooooo*o OQ 



-DW(0) 



X 


DW" 


o 


DW(R„) 



00 °o4ooo» 



I I 



I I 



J_ 



0.4 0.8 L2 U6 



[023] 



7 



13B 





"7 

6B 5-J" 



12B 



11 



urns 

IE 



" jo. K. 



I 




i-v 








i-v 









A 2 3 



r 



„4 



31 



3 2 

Jnaaagl — (muz* ) 



(46) 



8182000-68508 



[026] 



ST1.1 




74 F^yswaxwwtfftt* v twi =v t»i fcU *" D ~ 



.30 



yi.; 



STl. 5eMW»^ V- 7 (Y-VWBE-MME) V^t 
n^l. 2, 3. 20, 



X 



5T1.S 



Tl. 5tHC<V Hlll =V tM ,T;*«. 



DW*<DW # >._j 



[027] 



,1C 



13C 



flaw hi 
&£3 



tt* 



11 



t v tl 



^4 



3 



8 a 



